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TEST REPORT

1. PURPOSE:

The purpose of this report is to furnish Illinois Power Co.
with the results of Dynamic Crush tests performed per
Illinois Power Co P.O. # X-17940 and Hexcel TRf.443. Rev. D.

2. TEST PROGRAM:

All the' Dynamic Crush testing was performed at Hexcel/ MCI
using the equipment and procedures described in TR# 343,,

Rev. D paragraphs 3 & 4 respectively. The average Dynamic*

Crush strength was evaluated per para 5.0 of TR# 343,
Rev. D. The results are used to study the crush strength
variability of Hexcel/Solarib energy absorbing material
supplied for clinton nuclear station. The specimens were

, obtained from production parts supplied by MCI for clinton
nuclear station. Table 1 lists the specimen I.D.'s,
their source and average dynamic crush strength values

,
from. production and program tests.

3. TEST DATA:

The following data for all the specimens tested is in-
cluded in this report:

A. Specimen Dimensions before testing.
B. Specimen height after test.
C. Specimen temperature during the test.
D. Impact velocity
E. Impact weight
F. Force vs. deflection and energy vs deflection plots.
G. Tup calibration results.

4. ATTACHMENTS: *

Following documents attached herewith are a part of this'

test report:
A. Test set-up photograph and schematics.
B. Calibration report.
C. Test plots for all specimens tested.
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TABLE 1

FROGRAM TEST
1

PRODUCTION LIST ADCS (PSI)
ADCS (PSI)

SOURCE OF SPECIMENICORE BLOCK NO.6430
PWR NO. 5432

SK-510 6080
FW-R12 5432

SK-510 6380
FW-R27 5859

SK-511 5770
HP-R1 5920'

SK-512 6080
MS-R7 5920

SK-512 6110
MS-R21 5920

SK-512 5940 Ykk'hh$i

FW-RI4 5920 "' -

SK-512 5610 /
FW-R29 5671

SK-514
FW-R28
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ONPUTERIZED CRUSH TESTING FACILITY used to compile average dynamic crush strength
hropertses of HEXCEL/50LARIO stainless steel core specimens.
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Y CGDescription~

@3
E Item No.3 O

8 1----
---------------------- Drop Weight.dH

1 OM g ,m 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - Tu p (Lo a d C e l l )
'

cp u) 3---------------------------
S ecim nP**

5 p9 4---------------------------
Reaction Mass (44,000 Lbs . )-

5---------------------------
Computer System.C) O ' o6-------------------------In$ctor.t Wire ( Trigger ) < >-

O O 7.- -------.---------------- De kz m
8 - - - - - - - - - - - - - - - - - - - - - - - - - - - De t e c t o r W i r e . 3> Apparatus

j 9 - - - - . - - . - - - - - - ---- -- - - - - - - Ve l oc i ty He a s u r eme n t
' (Complete schematic attached.) g g
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\ Description.

. Item No.
y la , Ib------

----Opc oa, Inc Model 1160A- 100
-4

,-

Infrared Light Source.m D
a

24,2b------
----Opcoa,Inc Hodel 1261B- 100

Photo Detector.

f
a 34,3b-----------Opcoa,Inc Model 81608 IX1 3;

Power Supply / Output Module. ms_ -

d 5!

5-- - ------- --Havle tt- Packard Model53114A O"gen

Universal Counter. 49 m~~
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8428 Hexcel
TUP IDENTIFICATION CUSTOMER:

J08. N0.' 67538
-

SERIAL NO. ?238

DATE: 9-25-84 MISC. INF0:

SPECIFICATIONS:

POWER SUPPLY: 0.C. EXCITATION OF 5 VOLTS + 1 VOLT.
-

,,
_

CAUTION: 00 NOT EXCEED 6 VOLTS.
-

.

,

NOMINAL BRIDGE RESISTANCE: 500 OHMS ,

'

SAFE STORAGE TEMPERATURE: -65 TO +300F (-54 TO 149C) .

.-
OPERATING TEMPERATURE: -40 TO +200F (-40 TO 93C)

NOTE: DURING IMPACT CONTACT TIMES ARE NORMALLY SUFFICIENTLY SMALL TO

AVOID ADVERSE COOLING OR HEATING OF THE STRAIN GAGES.

COMPATIBLE WITH DYNATUP OYNAMIC RESPONSE SYSTEMS, MODELS: 300, 371, 380,

500, NIO 600 SERIES.

OPERATING CHARACTERISTICS:

BRIDGE RESISTANCE 954 ' OHMS -

-
MAXIMUM SAFE LOAD 325,000 LB. ( N)

COM8!NED LINEARITY, REPEATABILITY AND HYSTERESIS WITHIN 3: FOR RECOMMENDEO

LOAD RANGE (S).

T110 (F u s f T I vf T V ( too.3An Yon.700 serf eil " REC 0K'!ENDE0 LOAD RANGE CONTACT THICKNESS

-249,600 lbs 0 - 325,000 lbs. 5/8 In.

.

CAL DEFLECTION" '(371, 500) -

274,560 lbs. 0 - 325,000 lbs. 5/8 In.
,

.

|
t

t

" EFFECTIVE BRIDGE OUTF'JT FOR 5HurlT CHA%E 0F 2010 uS*15. AS DE!intINED SY OYNATyP

- OYNAMIC RESPONSE l'Q0VLE."

'

_ _ _ . . _ - . - _ . - _ _ - - . _ _ __ _ _. . . _ _ _ _ - _ _ . - -
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'.0 1. 0 2. 0 3. 0 4. 0 5. 0 '#

DEFLECT. ( inch )

SpecimenId Temp Veloc. Energy Time Lood Enany

( f) (ft/sec)(ft-lb ) ( ssec ) ( lb ) (ft-lb)
i Max Ld Total Nax kxid Total

f NS-R-7 {60.00 1 1 3922984. 65 2 1 35 29. 30194867. 90= = = = =***
|

| FilterNo.= 1,NoSmoothing.

L to ants:
SPECIMEN O! G SIONS L 4.08 IN. V-4.10 IN. H-3.74 IN.

STRAIN I 2.9 I H IPS/IN3 E G GY ABSDRPTION 188 IN.

L ENERGY I 2.9 IHIPSAN3 ENERGY ABSmPTION 1 E)t 9 32 IHgS.

A. D. C. S. STio P. S. I. HANNER VEIGHT 624S tRS.

i TESTED BY O.d b Q. A. REVIEW AND ACCEPTANCE

| /
Tue S/M 223g

|

. - - .
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o9 14:48:27 - o
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g ***,,...s,

FW-R27

?i t -

OSSo /$ ~\ - $1*

. _a . R
/ ~e .b~

/ - S:-

__ . _ . / 9GSa
-

/'
~

SgSs
,_

.|
/>

9
~

./
~

/
/

9 J . . . . am
'.0 .5 1. 0 ' 1. 5 2. 0 2. 5 *

DEFLECT.( inch )

SpecimenId Temp Veloc. Energy Time lead Enery

( f) (ft/sec)(ft-lb ) (soec) ( lb ) (ft-lb)
MaxLd Total Max Naxld Total

FV-R27 1|i0.00 15.4016519.24 18.00 22. 0017113!1. 40==+==

Filter No.- 1,NoSmoothing.
Comments:

SPECINEN DIENSIONS L=4.07 IN. V 4.09 IN. H= 2.81 IN.

STRAIN I 2.9 IH!PS/IN3 EERGY ABSDRPTION. I34 IN.

EERGY I 2.9 IHIPS/IN3 E)GGY ABSORPil0N.13 SCo 6I IN-LBS.
A. D. C. S. GOBO P.S. I. HMcER VE!QiT 4482.5 LBS. "

TESTEDBY 0. t/d- 0. A. REVIEW AM) ACEEPTANT
"

/a31Toe S/N 2

-- . _ _ _ _ _ _ _ _
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MAR 16, 1985
o

9 15:45:24 / .
'

~ FW-R-28
/O

! Te?7 s .

$.a U . _s [_ .. ._ _ % $..

g.

' |

/ L-

/ i 6
-

So / 95'

Ss /
- 95

E'
'

j
.

5
'/

- - 9o

./
/ag/ , , , , a

'.0 1. 0 2. 0 3. 0 4. 0 5. 0 '
DEFLECT. ( inch )

SpecimenId Temp Veloc. Eurgy Time load Energy

( f) (ft/ soc)(ft-lb ) ( esoc ) ( lb ) (ft-lb)
MaxLd Total Nax E2xid Total

FV-R-28 160.00 15.N 33 2S.95 31. 35199414. 70+: = =: = = *=

FiltarNo.- 1. No Smoothing.
Commente

SPECIEN DIENSIONS L-4.00 IN. V 4.01 IN. H-4.04 IN.
A 04 IN.STRAIN I 2.9 IHIPS/IN3 EERGY ABSWPTIM

EERGY I 2.9 IN-KIPS /IN3 EERGY ABSDRPTION 8 07 9 A C I M BS.
A. D. C. S. 66/O -P.S.I. HAMR VEICHT 6245 LBS. un

30
TESTED BY d di/4 ' Q.A. REVIEV Ato ACCEPTAN T

/
~T'o p S/m 'A 2 3 9

.- . . _-_. ._ _.
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9 16:35:33 ./ 8-

9-
FW-R-14 / g

y 7450 9 L'- ,/ *
i

/ S,

|
O-: / s*.

So 'm - f -n

otg

$
_

n-

/ 5S u,

Q a' | 95 a %. % f
--

5
Ss -

/.|
.

/./ i name.,,
' e'

'. 0 1. 0 2. 0 3. 0 4. 0 5. 0 *
-= -

-

sri

DEFLECT. ( inch )
Time Lmd Energy """'" M, ,,

SpecimenId
To9 Yeloe. Energy
( f) (ft/sec)(ft-lb ) ( ssac ) ( lb ) (ft-lb)

MaxLd Total ha Maxld Total
-

160.00 15.4323104.29 2 1 55 31. 30156550. 70************FH-14 i

f
Filter No.= 1 No Smoothing.

Coments:

SPECIMEN DINENSIONS L 4.06 IN. V 4.03 IN. H-3.92 IN.i* ObIN.

STRAIN I 2.9 IHIPS/IN3 ENERGY ABSORPTION _/ Il#000IN-LBS.

ENERGYI2.9IHIPS/IN3ENERGYABSDRPil0N
A. D. C. S. 6/10 _ P. S. I. R W ER VEIGHT 6245 LBS.

u
M

G UU'4 . - Q. A. REVIEV AND ACCEPTANCE --

TESTED BY

Toe S/" uss

c og;

I
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HP-R-1,o,v s' /
~

F s' Tss... 'W{ cs
7
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-

/ f'
S

to.-

Em / ss
se em-

./ 5'

i

/ a- -

2 -

/
.

J=
, , , 'g

,

o

'.0 1. 0 ''2. 0 3. 0 4. 0 5. 0 '
DEFLECT. ( inch )

SpecimenId Temp Yeloc. Energy Time Lead Energy

( F) (ft/sec)(ft-lb ) ( esec ) ( lb ) (ft-lb )
MaxLd Total Nax Nax!d Total

W-R-1 160.00 15.4123044.43 24.00 30.65135344.2C" = = = :*+++

Filter No.- 1. No Smoothing.
Commenta

SPEC!G O!ENSIONS L4.27 IN. V 4.03 IN. H 4.05 IN.
STRAIN I 2.9 IHIPS/IN3 E)GGY ABSDRPil0N 1BN IN.

E)GGY I 2.9 IHIPS/IN3 EERGY ABSIEPTION 20 gi04 Ig_tgg,

A.D.C.S. 6380 P. S. I. HA*ER VEIGHT 6245 LBS.

l'M.?
.

TESTED BY O d4 - 0.A. REVIEV AM) ACCEPTANrF -

f
Toe S/M 'l A 3 il

_- . -. . . _.
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'0 1. 0 ''2. 0 3. 0 4. 0 5. 0 *
.

DEFLECT. ( inch )

SpecimenId Temp Veloc. Energy Time load Energy

( f) (ft/sec)(ft-lb ) ( esec ) ( lb ) (ft-lb)
Max Ld Total Nax Maxld Total

FV-R-29 160.00 15.4223074.35 25.50 30.35180796.30++*++++*+ = n

FilterNo.= 1. No Smoothing.
Commente

SFECINEN O!NENSIONS L 4.15 IN. V 4.05 IN. H 3.79 IN.

. STRAIN I 2.9 IHIPS/IN3 E)GGY ABSORPTION I DE IN.

DGGY I 2.9 IHIPS/IN3 EERGY ABSORPTION i 69 l 31 IN-1BS.
'#'

A. D. C. S. 89@ P.S. I. HANNER VEICHT 6245 LBS.

TESIG BY O Ulld Q. A. REVIEW M ACCEPTANT

/
Top 3/4 'A .1 3 S

%
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- - N . / e * *"FW-R12
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Il
,,. *-': | i

$ _ l 's 5 0l
..
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n-
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/ ._ 5-

52 / ois.0

S ui
- /

-

Sg,
,
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/
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DEFLECT. ( inch )

SpecimenId Temp Veloc. Energ Time load Enangy

( f) (ft/sec)(ft-lb ) ( esec ) ( lb ) (ft-lb)
MaxLd Total Nax Naxid Total

fV-R12 460.00 15.4116540.70 18.40 22.25151968.00 -

FilterNo.= 1. No Smoothing.

| Commente

| SPECIEN O!ENSIONS L=4.07 IM. V-3.97 IN. H-2.86 IN.

STRAIN I 2.9 [ HIPS /IN3 EERGY ABSMPTION I 2S IN.'

EERGY I 2.9 IHIPS/IN3 EERGY ABSOPRTION W Ot4 IMBS.'

A. D. C. S. b430 P. S. I. HAMR VEIQ(T 4482.5 LBS. &
! TESTED BY OUN Q.A. REVIEW W ACCEPTAEF i M
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DEFLECT. ( inch )

SpecimenId Temp Valoc. Energy Time load Enery

( f) (ft/sec)(ft-lb ) ( msec ) ( lb ) (ft-lb)
Ncx Ld Total Max Maxid Total

MS-R21 160.00 15.4323104.29 25.70 31.15155042. 80= = = = := =: =

FilterNo.= 1. No Smoothing.
Comments:

SPECIMEN DIENSIONS L=4.13 IN. V 4.08 IN. Ib3.92 IK

STRAIN I 2.9 ! HIPS /IN3 EERGY ABSWPTION
1,67 IK

E)ERGY I 2.9 IHIPS/IN3 EERGY ABSORPTION M l SSE IN-UE.
A. D. C. S. 60 @ P. S. I. H/MER WEICHT 6245 LBS. iEr .' >

TESTED BY O rHAIA Q. A.REVIEV #0 ACCEPTANT 38 d

Top S/m 139
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